Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.007 Å; R factor = 0.043; wR factor = 0.135; data-to-parameter ratio = 22.8.
trans- (5, 7, 7, 12, 14, 4, 8, The asymmetric unit of the title Co III complex, [Co(NO 2 ) 2 (C 16 H 32 N 4 )]ClO 4 Á0.5H 2 O, comprises two complex cations, two perchlorate anions and a water molecule of crystallization. The Co III atoms exist within distorted octahedral N 6 geometries defined by four N atoms of the macrocycle ligand and trans-N atoms derived from the nitrite anions. Systematic variations in the Co-N bond lengths are correlated with the presence of intramolecular N-HÁ Á ÁO(nitrite) hydrogen bonds. In the crystal, water-O-HÁ Á ÁO(perchlorate) hydrogen bonds, involving one of the independent perchlorate anions only, lead to supramolecular chains along the b-axis direction. The three-dimensional architecture is consolidated by numerous C-HÁ Á ÁO interactions. The crystal studied was a non-merohedral, racemic twin.
Related literature
For background to macrocycles and for related structures, see: Roy et al. (2006) ; Hazari et al. (2008) . For the synthesis, see: Curtis & Hay (1966) ; Bembi et al. (1984) . For additional geometric analysis, see: Spek (2009) .
Experimental
Crystal data [Co(NO 2 Hydrogen-bond geometry (Å , ). 
Data collection: CrysAlis PRO (Agilent, 2010 ); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) . Table 2 . In each complex cation, one nitrite group (i.e. N5-and N12-) is orientated to optimize the formation of N-H···O hydrogen bonds as each nitrite-O atom is aligned with an amine-H atom, which lie to the same side of the CoN 4 plane.
The relative lengthening of the Co-N5, N12 bonds compensates for the weakening of the respective N-O bonds. Only small differences in the molecular structures are manifested: the r.m.s. deviations in bond distances and angles are 0.0132 Å and 0.928°, respectively (Spek, 2009) . In terms of conformations, a small difference in the relative orientations in the nitrite anions is noted. Thus, for the Co1 complex, the dihedral angle formed between these is 55.1 (4)° which compares to 62.6 (4)° in the Co2 complex.
In the crystal packing, the water molecule of solvation bridges two Cl1-perchlorate anions, forming donor O-H···O interactions, Table 2 . The result of this hydrogen bonding is the formation of supramolecular chains along the b axis comprising alternating water molecules and Cl-perchlorate anions. The water-O atom exists in a pocket of C-bound hydrogen atoms and the closest C-H···O(water) contact is weak, Table 2 . The remaining intermolecular interactions are of the type C-H···O, Table 2 , which serve to consolidate the three-dimensional architecture, Fig. 2 . Globally, the crystal structure comprises layers of complex molecules in the ab plane comprising alternating rows of Co1-and Co2-containing complex molecules. Interspersing layers of complex cations are alternating layers comprising the Cl1-perchlorate anions and water molecules or Cl2-perchlorate anions.
The macrocycle, L, (Curtis & Hay, 1966) and precursor complex (Bembi et al., 1984) were prepared as described in the 
Refinement
The N-and C-bound H-atoms were placed in calculated positions (N-H = 0.88 Å and C-H = 0.98-0.99 Å) and were included in the refinement in the riding model approximation, with U iso (H) set to 1.2U equiv (N,C). The water-H atoms were located from a difference map, fixed in these positions are refined with U iso (H) = 1.5U equiv (O) . Several of the atoms (i.e. N4, N5, N7, C2, C5, C7, C9, C10, C11, C12 and C29) exhibited large displacement parameters and these were refined to be nearly isotropic with the ISOR command in SHELXL97 (Sheldrick, 2008) . The crystal is a non-merohedral, racemic twin.
The two twin domains were separated by the diffractometer software and the intensities were integrated simultaneously; the two domains were scaled separately. The proportion of the twin domains refined to 0.644 (1): 0.356 (1). The Flack parameter refined to 0.509 (17) from 8210 Friedel pairs, i.e. the crystal is a racemic twin.
Figures Fig. 1 . The molecular structures of the components comprising the asymmetric unit of (I) showing displacement ellipsoids at the 50% probability level. trans- (5, 7, 7, 12, 14, 4, 8, N', N'', N''') 
